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PREFACE 

The "Istituto Nazionale di Geofisica", ING, was founded by Guglielmo Marconi in 

1936 to he the Italian national structure that would "•promote, undertake and coordinate 

studies and researches on Earth's physical phenomena and their practical applications". 

Right from the start ING's activities have been devoted to the development of scientific 

fields in the wider geophysical spectrum, more precisely, of Seismology and Solid Earth 

Physics, Geomagnetism and Aeronomy. 

In the eighties, with the official inclusion of ING in the so called Scientific Institu­

tions Compartment, a reorganization of the Institute took place allowing a consolidation 

of its reputation as a modern geophysical center. While keeping its original purpose, 

work in new disciplines was also begun. 

Nowadays the technological and organizational progress made in the past few years 

enables ING also to fully comply with the new duties established by law and particu­

larly with that of earthquake surveillance. This task is carried on in practice through 

a scientific/technical service that is performed 24 hours a day and consists in the cen­

tralization of seismic information coming from the entire Italian territory. In this way 

ING has the real-time possibility to alert civil protection agencies when necessary. The 

social impact of geophysical sciences is in fact, together with scientific progress, one of 

the main aims of ING. 

In terms of the complex system of interrelated parts that constitutes the Earth, 

Geomagnetism is extremely important among ING's activities. This booklet represents 

a first attempt to describe the research and studies in the field of Geomagnetism and 

the closely related disciplines of Rock Magnetism and Palaeomagnetism, focussing on 

activities and results accomplished in the last four years. 

Several research accomplishments have resulted from a very profitable cooperation 

with other Institutions both Italian and foreign. We are honoured to report here the 

names of all Institutions that worked with us in the last four years enriching our ac­

tivity. 

We wish to express our gratitude- to Prof. Enzo Doschi, President of ING, for his 

continuous support and encouragement. We are grateful to Dr. Barraclough for kindly 

reviewing the manuscript. 

Antonio Meloni 

Roma, June 1995 
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Geomagnetic Observatories and 
Magnetic Surveys 

P. Palangio, 0. Battelli, A. Caramelli, 

Anna De Santis, M. Di Savino, 

G. Dominici, L. Magno, M. Marchetti and 

A. Meloni 

Observa to r i e s a re one of t h e m o s t i m p o r t a n t 

e lements in geophys ica l research. T h e simul­

t a n e o u s invo lvement of wor ld-wide cont inu­

ous l o n g - t e r m obse rva t iona l s t r u c t u r e s devo­

ted t o geophysica l d a t a aquis i t ion is t h e m o s t 

i m p o r t a n t source for t h e inves t iga t ion of t ime 

invar ian t and t r ans i en t physica l p roper t i e s of 

t h e E a r t h . G e o m a g n e t i c observator ies a re 

p a r t of th is he r i t age : t hey record t h e vari­

a t ions of t h e E a r t h ' s m a g n e t i c field wi th a 

view to t h e exp lo ra t ion of our globe a n d i t s 

e n v i r o n m e n t in t h e b roades t sense. 

D u r i n g t h e I n t e r n a t i o n a l Geophysical Year 

( I G Y , 1957 /58) t h e m a i n presen t ly working 

I ta l ian g e o m a g n e t i c obse rva to ry of L 'Aqui la 

was es t ab l i shed near t h e village of P r e t u r o 

a b o u t ten k i lometres no r th -wes t of L 'Aqu i l a 

city in t h e C e n t r a l A p e n n i n e s . Here contin­

uous r ecord ing of t h e geomagne t i c e l ements 

II and Z (hor i zon ta l and ver t ical in tens i t ies ) , 

D (dec l i na t i on ) and F ( t o t a l field) have been 

m a d e since t h e I G Y . A t t h e p resen t t i m e a set 

of R u s k a va r iog raphs wi th n o r m a l sensi t iv i ty 

a n d wi th a t i m e scale of 20 c m / h is used; 

a digi ta l r eco rd ing sy s t em consis t ing of a n 

a u t o m a t i c a l l y record ing p r o t o n vector mag­

n e t o m e t e r has been sys temat i ca l ly used also; 

a t h i rd i n d e p e n d e n t a u t o m a t i c set w i th digi­

ta l o u t p u t from a t h r e e axis fluxgate m a g n e ­

t o m e t e r and a p r o t o n precession m a g n e t o m e ­

ter (derived from a n A M O S M K I I I w i t h a 

new d a t a acquis i t ion s y s t e m ) has been rou­

t inely employed t o check and i n t e g r a t e t h e 

o the r record ing sy s t ems . 

As a r egu la r p r o c e d u r e also in t h e las t 

few years abso lu t e m e a s u r e m e n t s have been 

m a d e a b o u t t h r e e t imes a week in o rder t o 

c o m p u t e base- l ine values for all t h e record­

ing sys t ems ; these m e s u r e m e n t s a re car r ied 

ou t by m e a n s of m a g n e t i c theodo l i t e s (mag­

net suspens ion a n d fluxgate) a n d a vector 

p r o t o n precession m a g n e t o m e t e r . T h e publ i ­

ca t ion of a m o n t h l y K-indices and r a p i d vari­

a t ion bu l le t in , a fou r -mon th ly pub l i ca t i on of 

0200 U T abso lu t e i n s t a n t a n e o u s e l emen t val­

ues, for a reciprocal check a m o n g t h e E u r o ­

p e a n geomagne t i c obse rva to ry ne twork , and 

finally t h e comple te t r a d i t i o n a l Yearbook con­

t a in ing all hour ly m e a n values , ensure t h e 

d i s semina t ion of t h e L 'Aqu i l a obse rva to ry da­

t a . T h e m a j o r effort d u r i n g t h e las t four 

years has been devo ted t o t h e m o d e r n i z a t i o n 

of all obse rva to ry o p e r a t i o n s a n d t o t h e u p ­

d a t i n g of t h e record ing e q u i p m e n t ; t h e im­

provemen t of some i n s t r u m e n t s , in p a r t i c u ­

la r t h e Dl-flux, a Zeiss t heodo l i t e , a fluxgate 

sensor a n d cont ro l e n s a m b l e , h a s also been 

m a d e . 

T h e second I t a l i an m a g n e t i c obse rva to ry 

loca ted in N o r t h e r n I t a ly n e a r t h e ci ty of 

T r e n t o is Cas te l lo Tes ino where a comple te ly 

a u t o m a t i c sy s t em cons is t ing of a p r o t o n pre­

cession m a g n e t o m e t e r (s imilar t o t h a t a t L 'A­

quila) is work ing . A m o n t h l y i n spec t ion m a d e 

by special ized technic ians p rov ides abso lu t e 

level control by m e a n s of abso lu t e m a g n e t i c 
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m e a s u r e m e n t s a n d d a t a re t r ieval ; ab so lu t e 

m e a s u r e m e n t s a re also here m a d e by m e a n s 

of a p r o t o n precession m a g n e t o m e t e r a n d a 

m a g n e t i c theodo l i t e . In F ig . 1 t h e geomag­

net ic field t r e n d a t L 'Aqu i l a from 1960 t o 

1993 is shown. For Caste l lo Tesino Obser­

va to ry also t h e pub l i ca t ion of t h e Yearbook 

p e r m i t s t h e d i s semina t ion of i t s d a t a . All 

d a t a from t h e two observa tor ies a re sent ou t 

also in digi tal form (hour ly m e a n s a n d sub­

se ts ) t o W D C s . 

In Sicily a p h o t o g r a p h i c pape r va r iog raph , 

work ing in G i b i l m a n n a , close to P a l e r m o , has 

been regu la r ly ac t ive du r ing t h e pa s t few years 

Th i s obse rva to ry is severely affected by a r t i ­

ficial noise, a n d is m a i n l y used to m o n i t o r t h e 

dai ly va r i a t ion du r ing m a g n e t i c survey oper­

a t ions in s o u t h e r n I ta ly . 

M a g n e t i c r e p e a t s t a t i on m e a s u r e m e n t s a re 

m a d e specifically t o d e t e r m i n e t h e a b s o l u t e 

value of t h e geomagne t i c field a t a pa r t i c ­

u la r loca t ion a n d , by m e a n s of subsequen t 

r eoccupa t ions , t h e secular va r ia t ion ( annua l 

change) of t h e geomagne t i c field. In I t a ly 

m a g n e t i c su rveys , some of which d a t e back 

as far as t h e X V I I century , have been per­

formed for dec l ina t ion , inc l ina t ion a n d , l a t e r , 

also for t h e ho r i zon ta l in tens i ty . T h e re t r ieval 

of anc ien t m a g n e t i c m e a s u r e m e n t s and the i r 

s t u d y has been t h e objec t of some very in te r ­

es t ing research in recen t years . A comple t e 

descr ip t ion of t h e ear ly h i s to ry of m e a s u r e ­

m e n t s of t h e E a r t h ' s m a g n e t i c field in I ta ly, 

is now avai lable in t h e I t a l i an His tor ica l Ge­

omagne t i c Ca t a logue recent ly pub l i shed b y 

t h e I N G . 

M o d e r n m a g n e t i c surveying ac t iv i ty is now 

carr ied ou t for t h e u p d a t i n g of t h e new Na­

t iona l Ne twork a n d is p e r fo rmed by t h e ING 

in coope ra t i on w i th t h e I s t i t u t o Geografico 

Mi l i t a re I t a l i ano ( I G M I ) . Be tween 1989 and 

1992 t h e two I n s t i t u t e s m e a s u r e d t h e decl ina­

t ion ( D ) , inc l ina t ion (I) a n d t h e t o t a l in ten­

si ty ( F ) of t h e E a r t h ' s M a g n e t i c Fie ld a t 116 

r e p e a t s t a t i o n s d i s t r i b u t e d over t h e I t a l i an 

t e r r i to ry . T h e n e t w o r k is s imi la r t o t h a t used 

for t h e 1985.0 su rvey b u t now also includes 

new s t a t i o n s e s t ab l i shed on t h e P o n t i n e Is­

l a n d s , t h e Egad i I s l ands , a n d t h e Is land of 

L a m p e d u s a . All d a t a from field m e a s u r e ­

m e n t s have been r educed to 1990.0. T h e field 

e q u i p m e n t used d u r i n g t h e survey inc luded 

t h e following m a g n e t i c a n d geode t i c i n s t ru ­

m e n t a t i o n : 1) a nuc lea r precess ion m a g n e ­

t o m e t e r for t h e t o t a l i n t ens i ty F ; 2) a flux-

g a t e t h e o d o l i t e for m e a s u r e m e n t s of incl ina­

t ion and dec l ina t ion ; 3) a gyroscopic theodo­

l i te for t h e d e t e r m i n a t i o n of geog raph i c N o r t h . 

High precis ion m e a s u r e m e n t s m a d e in t h e 

sevent ies on a second o r d e r ne twork of m o r e 

t h a n 2500 d a t a p o i n t s allowed t h e c o m p l e t e 

m a g n e t i c m a p p i n g of I t a ly ; t h e resu l t s of t h e 

l a t e s t o c c u p a t i o n of t h e r e p e a t s t a t i o n net­

work were used also t o u p d a t e all t hese mea­

s u r e m e n t s . T h e new m a p s descr ib ing t h e 

field u p d a t e d t o 1990.0 have been d r a w n wi th 

a u t o m a t i c con tou r ing p r o g r a m s (F ig . 2 ) . 

A n o r m a l field, r e g a r d e d as a reference 

t h a t allows t h e de t ec t ion of localized c rus ta l 

m a g n e t i c anoma l i e s by c o m p u t i n g differences 

be tween it and t h e m e a s u r e d field, was com­

p u t e d a t 1990.0. W e chose for th i s p u r p o s e an 

ana ly t i ca l express ion cons i s t ing of a second-

degree p o l y n o m i a l in l a t i t u d e and l o n g i t u d e . 
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Once th i s field is deduced m a p s of t h e c rus ta l 

anomal ies can be m a d e ( th i s was first done 

for t h e I t a l i an l a n d a r ea for 1979.0). Since it 

is r equ i r ed t h a t t h e reference m a g n e t i c field 

reflects only t h e c o n t r i b u t i o n from t h e E a r t h ' s 

core ( m a i n field), t h e s imple model descr ibed 

above (in th i s case for 1990.0) was c o m p a r e d 

wi th t h e I n t e r n a t i o n a l Geomagne t i c Referen­

ce Field ( I G R F 1990, see " G e o m a g n e t i c Field 

Mode l l i ng" ) ; an a t t e m p t t o combine t h e ad­

van tages of global models like t h e I G R F and 

those of a p o l y n o m i a l n o r m a l field was also 

m a d e . T h i s c o m p a r i s o n shows m a x i m u m dif­

ferences of ± 25 n T all across I taly. Such 

a n u n c e r t a i n t y in t h e reference field is no t 

very significant when it is cons idered t h a t 

t h e c rus ta l a n o m a l y averaged over t h e whole 

p lane t is a b o u t 200 n T . 

Field ope ra t i ons for t h e 1995.0 u p d a t i n g 

of t h e whole n a t i o n a l r e p e a t s t a t i on ne twork 

s t a r t e d in 1993 a n d a re con t inu ing in o rder 

t o comple te field o p e r a t i o n s by 1995. 

In 1994 a new n a t i o n a l g eo mag n e t i c ne t ­

work of r e p e a t s t a t ions for F , H, Z, and D was 

es tab l i shed in coope ra t i on w i th A l b a n i a n col­

leagues; the observed m a g n e t i c field e l emen t s 

from all these r e p e a t s t a t i ons were referred t o 

1994.7 

Fig. 1. Geomagnetic field elements trend at L'Aquila, Italy (1960-1993). 
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